Background: Vertebral fractures are a common consequence of osteoporosis in older persons.
Introduction
Osteoporosis is a growing public health concern in developed countries worldwide. 10 It is a skeletal disease, characterized by low bone mass and micro-architectural deterioration, which results in an increased bone fragility and fracture risk. 5 Vertebral fractures are one of the most common osteoporotic fractures. Approximately 90% of vertebral fractures are associated with osteoporosis. 18 Vertebral fractures lead to functional impairment, impaired quality of life and increased mortality. 8, 13, 22 A previous vertebral fracture is associated with an increased risk of further vertebral fractures and hip fractures. 1 It was estimated that in the year 2000, nine million osteoporotic fractures occurred worldwide, and of these approximately 1.4 million (15%) were clinical vertebral fractures. 12 The majority of vertebral fractures however are morphometric, i.e. clinically silent. The prevalence of radiographically identified vertebral deformities has been estimated to be 5%
between the age of 50-54 years, and rises to 50% at age 80-84 years. 19 The number of patients with a vertebral fracture is expected to increase because of the increasing life expectancy and the increasing number of osteoporotic individuals in the population. 16 Institute, Amsterdam and has been used previously. 6, 9, 17 The model was applied to all persons aged 65 years and older who attended an ED between 1986 and 2008. A vertebral fracture was defined using the ICD 10 th revision.
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Vertebral fractures were selected based upon the registered primary diagnosis in the LIS. In case of multiple injuries, the primary injury in LIS was determined by application of an algorithm giving priority to spinal cord injury, skull and brain injury, and lower extremity injury above injuries in other body parts, and to fractures above other types of injury to determine the most serious injury. Numbers of ED visits due to vertebral fractures were specified for age and gender. Furthermore, discharge was registered as treated-and-released or treated-and-admitted to calculate the admission rate. Age-specific rates were calculated in 5-year age groups. The overall age-adjusted incidence rate for the population aged 65 years and older was calculated by using "Direct Standardization" to correct for changes in demographics. Incidence rates were expressed per 100,000 person years. A linear regression analysis was used to analyse the age-adjusted incidence rate of vertebral fracture related ED visits over time. The statistical analyses were performed using the Statistical Package for the Social Sciences (SPSS) software (version 16.1.1). A p-value <.05 was considered statistically significant.
Results
From 1986 throughout 2008, the population aged ≥65 years increased from 1.6 million to 2.4 million persons in the Netherlands. During that same period, a total number of 31,650 patients were seen and diagnosed in the ED with a vertebral fracture. The annual number of vertebral fractures requiring ED visits increased with 174% (from 913 in 1986 to 2,502 in 2008), Table   1 . The majority (83%) of vertebral fractures was related to falls in both males and females;
this remained unchanged throughout the study period ( Table 2 ).
Gender and age-specific incidence rates are shown in Table 3 . Incidence rates increased with ageing and were higher in women than in men for all age groups. The crude incidence rate for men increased from 39.3 per 100,000 older adults in 1986 to 82.7 in 2008
(110% increase). The crude incidence rates for women increased from 59.9 per 100,000 older adults in 1986 to 119.4 in 2008 (99% increase). The overall age-adjusted incidence rate for ED visits due to vertebral fractures in older adults increased from 51.9 to 102.3 per 100,000 persons (increase 97%) throughout the study period. The age-adjusted incidence rate in women increased from 59.9 per 100,000 population 14 In addition, several studies examined the incidence rate of radiographical vertebral fractures in older individuals. In the Rotterdam Study, an ongoing cohort study in over 7,000 older individuals, the incidence of a radiographically diagnosed vertebral fracture in men aged 65-75 years was 5.1 per 1000 person years. In men aged 75 years and over, the incidence rose to 9.3 per 1000 person years. In women, the incidence was 17.0 in those aged 65-75 years and 19.6 per 1000 person years in those aged 75 years and over. 24 In the current study, numbers of fall-related and non-fall related vertebral fractures increased equally as strong. The observed increase in both fall-and non-fall related vertebral fractures might have several causes. An important cause for the observed increase in number of vertebral fractures might be the ageing of the population. 23 Nowadays people live longer, often with multiple medical problems. 20 Ageing and frailty are both risk factors for an increased fall risk and for osteoporosis, and could thus contribute to an increase in vertebral fracture incidence. In the present study, about 80% of the vertebral fractures diagnosed at the ED were fall related. In the literature it has been estimated that about 75% of all vertebral fractures that come to clinical attention are precipitated by routine daily activities such as bending, making beds or lifting (light) objects, and that only 25% of all vertebral fractures in older people is the result of a fall-incident. 11 It can be postulated that fall-related vertebral fractures are over-represented because the ED was taken as intake point in our study. Given the fact that a substantial proportion of the acute hospital care for vertebral fractures is fallrelated, it seems plausible that in order to reduce the burden of vertebral fracture related acute admissions, the focus should not only be on the treatment of osteoporosis, but also on the reduction of falls in older persons.
While vertebral fractures are the most common osteoporotic fracture, hip fractures are the second most common osteoporotic fracture, and data on time trends of hip fracture is more readily available. Recent data on secular trends of incidence rates for hip fractures reported a trend break in incidence rates of hip fracture in the United States. 3 Since 1995, incidence rates of hip fracture started to decline in the American population aged ≥65 years, and similar results are reported in a Canadian study. 15 A similar trend break for vertebral fractures was not found in the current study.
The strength of the present study is the availability of continuous ED monitoring system for an extensive period of 22 years. Throughout the study period, no major policy changes that might have affected the increase in admission rates were introduced in the Netherlands. The Dutch health care system was, and continues to be, characterized by full health insurance coverage and full accessibility for the whole population. Furthermore, the coding system of the LIS did not change during the study period and takes place by official trained coding clerks. A limitation of the use of this linked administrative database is that it does not contain data regarding underlying diagnosis, co-morbidity, treatments or medication use. This hampers the interpretation of causal mechanisms behind the observed trends.
Furthermore, readmissions in one calendar year were not excluded and could potentially have led to some "double registrations". However, readmissions have been shown to contribute to only 2.6% of all injury related hospitalizations in the Netherlands. 21 The true burden of vertebral fractures in the older Dutch population will probably exceed the numbers as presented in our study, since only a third of all vertebral fractures are currently diagnosed in clinical practice. 7 This low percentage is partly due to under-diagnosis, especially in the oldest old, and to the atypical presentation of patients with a vertebral fracture. 4 In conclusion, the incidence rate of ED visits in the Netherlands due to a vertebral fracture in persons aged 65 years and over, doubled in the period from 1986 throughout 2008.
The increase was most pronounced in the oldest old. A fall was the most frequent cause. This should be a further imperative to a pro-active approach in the diagnosis and treatment of osteoporosis and the prevention of falls in both men and women. 
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The line indicates the age-adjusted incidence rate of ED visits due to a vertebral fracture and the gray area the 95% confidence interval of the linear regression analysis (Trend is significantly different as zero, p<.001 for both lines) 
